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第四章  基于过渡金属铁的 SPCDE 研究。首次成功地把表面等离子体耦合
定向荧光法研究拓展到重要的过渡金属铁。菲涅耳方程理论计算预测














































Surface Plasmon Coupled Directional Emission (SPCDE) is a novel surface 
enhanced fluorescence method based on the near-field interaction of excited 
fluorophores with surface plasmon on the thin metal films. SPCDE displays unique 
advantages which include strong directional emission, unique polarization, 
background rejection and wavelength resolution. Therefore, it has a promising and 
wide application prospect in the biological detection and interface analysis. This 
dissertation focuses on the design of instrumental systems for SPCDE fluorescence 
measurement, the investigation of relevant theoretical and experimental research and 
the applications in biochemistry. The dissertation consists of six chapters. 
In the first chapter, the development of surface plasmon coupled directional 
emission was reviewed. Surface enhanced fluorescence spectroscopy techniques, 
theoretical principle and properties of Surface Plasmon Resonance and SPCDE, the 
research progress and application of SPCDE in biochemistry were described in detail, 
then the plans for the dissertation were put forward.  
In the second chapter, an instrumental system for surface plasmon coupled 
directional emission technique was developed in a laboratory-constructed 
spectrofluorimeter. This setup can get more information from excitation spectrum, as 
compared SPCDE system with laser light source. The theoretical calculation and 
experimental results showed that SPCDE was the coupling of the surface plasmons 
and excited fluorophores on a thin metal film, resulting in a radiation of surface 
plasmons into the higher refractive index media, which showed highly directional and 
polarized emission. The properties of background rejection and wavelength resolution 
by selecting the observation angle were demonstrated. 
In the third chapter, a micro-spectrometer of SPCDE was designed with modified 
commercial laser pointer as light source. The experimental results revealed the 
instrument had good advantages, such as simple construction, convenient operation 
and low cost. In this study, the different properties of two surface enhanced 
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